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Assessment and spatiotemporal analysis of the ecosystem services value of island .

a case study of Jintang Island
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Abstract; Fcosystem services value is a hotspot research topic in ecology. The uniqueness of island ecosystems makes them
more vulnerable to human activities and environmental changes. In revising the ecosystem services value coefficients, we
evaluated the ecosystem services value and spatiotemporal dynamics of Jintang Island using remote sensing data from 1986 to
2014. The results showed that, as the area of construction land on the island continuously increased between 1986 and
2014, areas of other land types decreased at various rates. The ecosystem services value of Jintang Island showed a
downward trend of 30.23%, and the total value decreased by 108 million yuan. Wetland and woodland lost the most
ecosystem services value and the value changed most when used as construction land. From a spatial distribution

perspective, areas with lower values expanded dramatically along the center with substantial human activities over the 28
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years of the study period. Consequently, ecosystem products and services gradually declined in both quantity and quality,
which is not conducive to the sustainable development of the island. This study provides a reference for revising ecosystem
services value coefficients, as well as useful information for island economic development transformation and sustainable

development.

Key Words: island; equivalent revision; ecosystem services value; Jintang Island
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Fig.1 The location of Jintang Island
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B SRR R & IR S R GRS ST LIRS &SR TS IX SRS RS
EMERIEE(E ), EBREWS AR ARE .

ESV = Y (4, xC,) (3)
Ak RS RGEER AN ES R G R TR, C 2 BRGNS (8 R 5, ESV J2 058 XIS i AR
BRGNS E.,
x1 HRRENESRERSMELSREFE
Table 1 Ecosystem services value coefficients of land use types in study area
e ke Ay AU A RGNS B 2 A T AR S R G S5 N B
EERGEA . .
Equivalent value per unit area Unit area ecosystem service value
Ecosystem types . - — 2
of ecosystem services coefficient/ (JC hm™ a™")

FRHK Forest 21.68 50209.92

i Grass land 11.67 27026.55

4 M Farmland 7.9 18295.61

{4 Wetland 54.77 126841.84

WA Urban -6.1 -4126.99

K3, Water body 45.35 103798.64
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Table 2 Changes of ecosystem services value of Jintang Island ,1986—2014

A LRGSR KK T bl 4k H Fi FON st
Year Ecosystem types Water body ~ Wetland Urban Farmland Grassland Forest Total
1986 ESV(x10775/a) 1.34 7.11 -0.46 2.95 0.89 23.95 35.79
1995 ESV(x10775/a) 1.32 5.73 -0.60 2.94 0.85 23.62 33.86
2005 ESV(x10775/a) 1.11 4.64 -0.39 2.92 0.68 22.16 30.12
2014 ESV(x10775/a) 1.09 1.26 -2.42 2.34 0.60 22.11 24.97
1986—1995 ESV Z84k/ (x107I5/a) -0.02 -0.38 -0.14 -0.01 -0.04 -0.33 -0.93
AL % -0.49 -9.41 30.43 -0.34 -4.49 -0.38 -5.39
1995—2005 ESV Z84k/ (x107I5/a) -0.21 -0.09 -0.79 -0.02 -0.17 -0.46 -3.74
A % -5.91 -9.02 131.67 -0.68 -20.00 -6.18 -1.05
2005—2014 ESV Z8{k/ (x107J0/a) -0.02 -3.38 -0.03 -0.58 -0.08 -0.05 -5.15
AAE % -0.80 -72.84 74.10 -9.86 -1.76 -0.23 -7.10
1986—2014 ESV Z84k/ (x107I0/a) -0.25 -5.85 -0.96 -0.61 -0.29 -0.84 -0.82
AALE /% -8.66 -82.28 426.09 -20.68 -32.58 -7.68 -30.23

3.4 U

NFHAR (4) Sl S ER RGN A E RG MRS I EH R B 50% , b5 4 455 5 S R G R4 ME
AU MRS B A T A5 R A5 N TR 6 BT . AT L& BIUMK L (0 SR 8 B dne v, i HC At P b 28 80 150 Uk
RUFEEEA/INT 0.2, 32 i Fbk 1) T AR L A AT A B E 28 R G R S5 I (B b T o BB fe s iR i) .
PSRRI AR B8 /N 1, kR U 7% DU AR 28 R GRS 8 R EUE B = 31 BIFR 25 SR 2T (E 1Y
4 itig
4.1 EBRGIAEAIHT

FEAT R 30 ARt S 4T R B X GDP 5 A FRI K B AL ERERR S e, 0 5% XA 2
RGERAVAAL 32 SR B AR IR A 25 2R G 1 T AR R 2 1 o, L A 2 2R 0 2 T RS [ R UL R
2005—2014 4R A4k 35 MG S8 H4E S 800, K Ll b DX B AL - 1 1986 4F 1Y 22.93% 14 K 5] 2014 4F 1)
43.38% I DX T BRI R AR 8 B R F LR M IR (1T 128 25 WO  TR] B m A b 25 10 T Rt A AS T
A T M DX A SR R A PR, R PR R R, — BRI IR b R At 2R R e A
TR R P UG AR RS, X & B T GDP G AT (BT &R 5 A A
FI2F IEH H 350 42, AREE Jianyu Chen AOWFFE, FHILTES M 20 HHE42 90 AFARAII T4, 238 1 FE AT K,
A P AR S R B KRN 4.17% , TTRIFSE X 1995—2014 45 8] B3 KR R 7.60% , 43 3 B 4F hy 14 4
FH1l 32 85 55 B =22 18] 0 2 5 0 | L A3 b P T AR R K T I S 1 M, KI5, 5
EB RGN TR L HER S WA S AR E .,
4.2 RIS RGIRIELAR TR S5 (E 5 0

1986—2014 4, &35 5 E A5 R GRS [ A 3 2 i DA 2 Y0 3tb R 2R obK 1 ARG T I, L vl ARG 188 0
1 T IRAEAE | Tl AR i 5 AR A S, IR A 2 AR A I R Y b K B ARAR | b S s S R G R

http ; //www.ecologica.cn



23 14 BT 45 1 B A A5 R GE MRS M (BT B FC 28 8 A —— LAV 1 3 &5 Ay 151 7775

19864F 19954

>z

20054% 20144¢

2200 4400m
7/ (56/hm?)
B <0 30000—70000 B >110000
0—30000 i 70000—110000

5 1986—2014 £ &ERESRERENEZT BN
Fig.5 Distribution of the ecosystem services value of Jintang Island,1986—2014

G5 (B 2R B s O R I [ S B R R AL | FEASHIT S rp 2202 TR AR 25 R G AR S R G55 I (A sk
A SRERUAR S R GEHT R BRI N, B AR S R GRS B BT £ AT 30 4F B T 30.23% , MWAESR
ek s I EAG RO M E L At T R 2 i LA S B A A PR o B e, DN 1986 4F LUK, g s 22 T 1Y

http ; //www.ecologica.cn



7776 A E = 36 &

ok T AL PR AL (R P & J e i AR B R G2k 10 o
09 F w oK w B e B

MR R R BT R SR B 03l - km e e - sk
ARG IR S5 I RER S, TR S e B2 06l

A0 T S5 DIRERGR AR 25 RGO 72 5 5 g

Mo ERCRAR I | Tl SORESBURS MR R 2

BRI LR B D 25 R G R 55 B 4 T, i H

BB AR BIAOR R 2 X FOHE R 220 5 7 b 190 e
JEBT TN AR 1 O & A 1 RS 5 FE 1998—2008 4F

], 1 A5 2 S 0 (B0 T 29,396 5 221 5 1989— B SRBESRGMENEARMED T

Fig. 6  Sensitive coefficient of ecosystem services in Jintang

Island, 1986—2014

2008 AF[i], M A A% D e A2 R AR AL, A T R
KIEAS D i3 & A W 4 22 S
D s g R b, NI Bloot A 245 2R 48 S H R AS AE RS2 S AR ABLEY

4.3 BRGNS W BRI 5 8 PO Y 5 78

2 5 BT A AR AU A Sk M 28 T AR BRI BE 1, R 20 THEZD 90 ARARLIK, A2E
R <00 7 W RS B W 1 A 03 s e S - L AR (65 B A S VB2 S A (6 DR R SN e T SA R
MEFIRHLIITER LEY RN B I | ARG T B A IR R T X AT R A R ) A X B ER A (]
R BRI AR KRR RE_BAE T A0 AR S R GERITIRE A7 B A 2 % e Br 4 3 140 i 95 452 T A TR A
A MGG LR T IR, S T B AR S R GRS TR T RE . NRRE =25 4 v/ F 0t &5 A
BRGHE TIEZM 3 5 I 2 TF R SR T i i 55 I ST R (9 7 i 5 Al 2R 77 A 36 K S5k B8
RS BRI i 5 ST B FH ML) 55 R AR DRI L B M T i 5 Y AR DX Vi e PR AS R IR . T
R DRIROK GEIR B &, FHILBURG I 1998 AFIF R KBS UK TRE” s 0 1 SCRpIF &, 1999 4FJT R T KRR & T
P o WX A RE T F , AR AR IR Al 1 2 7 i R 1) (LT 5 A 25 AR A BEAS L SR B K T 1l , i B2 35
TR,

AN P T e T B AR AN LA B B LS Y R AE 2009 4FII6 2 G 4=, ELWTVEAHLTE 2011 4F 6 J 8%
55 e AL B 7 O LR B30 X7, A T B X 14 4 28 AR A A T W ™ U 2% 6, AR b M R 9 /K A i
BO2E 25 R G S5 (e AR SO e ) bt — ELRIR R A e IO A AR SRR D e 20T AL A P 1
Mo, WS B A SR GEA Y BE AR EE JEAT B A RN AR AREER BE  JER N T 22 B IR AP A Sl K
JE A N T RIUASE 77l 2 K B o P42 T 7 9 DR B AR ) PR At 2 AR I =, B FE R B B 4
FGEIR, TE A AAS e A BE 9 IR . SO 25, BT 70 28R, iS00 A, bt b v S 0T 5 2 0T
Kt R TR

5 #ig
(1) SCEEFET 38 BB AT 1 oo R FHECE A5 W T AT 1 4 95 % 1986—2014 4FE A S R G IS M E

BT SRR AT 6 TR LA S b DX 5 P DA B b T A 5 b DX 45 65 > A ™ 1 5 ARpk A=
P& 1T, A ReIH 25 R T INATF & 52 hr .,

(2) 1986—2014 AF-[0] W5 IX Sl B A 25 2R 5 T BRURRS 30 n , HoAth A 25 28 0 2 A0 T AN () R B a2
HA A S RGN T 427.5% , i HAbR D B A S RGERBIR ZBUG AL E , X R B8RS R
G R 55 U (B 2R B8 v 1 = s b | SRR A4 25 R G R 55 oK /D g 5 1) A A AR T O 2%

(3)1986—2014 F-4: 38 i M AE B R GRS B E 2 3 80 T 1.08 1258, 84> T 30.23%, Hrh
T Hh 55 ERARIY AR S R GRS I 0l e 22 UL R 55 (AR Ak S R 28 8] R B A (EAR AR DX S
A& S I T R B2 AR oS, BT 2B, AL | Tl Ak 5 i 5 20k & il

http ; //www.ecologica.cn



23 1 BT AR A S RGNS M E RS R 28 AR A —— DUy T AR 10 45 38 5 M 461) 7777

FR A A R G R LR A R GUAR M 00 i 5 IR 55 A RO RS B L 8D T R ST I B B AT RSk

72%0

£ 2 3L ik ( References) :

[ 1] Daily G C, Soderqvist T, Aniyar S, Arrow K, Dasgupta P, Ehrlich P R, Folke C, Jansson A, Jansson B, Kautsky N, Levin S, Lubchenco J,
Méler K, Simpson D, Starrett D, Tilman D, Walker B. The value of nature and the nature of value. Science, 2000, 289(5478) . 395-396.

[ 2] Costanza R, D'Arge R, de Groot R, Farber S, Grasso M, Hannon B, Limburg K, Naeem S, O'Neill R V, Paruelo J, Raskin R G, Sutton P, van
den Belt M. The value of the world’s ecosystem services and natural capital. Nature, 1997, 387(6630) . 253-260.

[ 3] deGroot RS, Wilson M A, Boumans R M J. A typology for the classification, description and valuation of ecosystem functions, goods and services.
Ecological Economics, 2002, 41(3) : 393-408.

[4] 48, 5k, Whmih. P EAES RS PR G R, BRI, 2009, 24(1) : 1-10

[5] B%E, Bl EEREMSMETAEBITHERE. A%, 2007, 27(1) : 346-356.

[ 6] LinT, Xue X Z, Shi LY, Gao L J. Urban spatial expansion and its impacts on island ecosystem services and landscape pattern; a case study of the
island city of Xiamen, Southeast China. Ocean & Coastal Management, 2013, 81(9) : 90-96.

[ 7] Lopes R, Videira N. Valuing marine and coastal ecosystem services: an integrated participatory framework. Ocean & Coastal Management, 2013,
84. 153-162.

[ 8] Bk, BEUF, RESC SHLEHRA SR GRS RN PFAG. 485440, 2015, 35(3) : 678-685.

[9] ke, &4, T3, Bk, SRR A S RGNS BN EITAL. @RISR, 2000, 28(6) ; 743-748.

[10] BRIHE=, &R, B5d, H%, LAFE. BRSAESREEDR W IR LHAESLTFMEVIR. NS, 2004, 15(8):
1395-1402.

(1] ChEESE)REED S, DEERE(ITE) . Lot wE i, 2014,

[12] JRHSEHR. JFISETHEY 1986—2014. dL5t. RS HAREL, 1986—2014.

[13] i, BiFR, GFE, 81, K —MRETLERMRNAES RS M Er k. AR, 2008, 23(5) ; 911-919.

[14] e, BFE, RARE, ME, ZEX0R. T REA ST E TG, BRI, 2003, 18(2) : 189-196.

[15]  FEAN. Sl & s R W R VR 2540 ML AT SRATFR [ D], BUM . WA, 2012.

[16]  PhEDK. AL A BOE 36 B 5 SOWAR R B AT [ D], i AERITE R4, 2010.

(171 IRz, XIESE, R, 35 E B0 A Fndek r= k. R8240, 1996, 16(5) : 497-508.

(18] XXM, Jl¥k, &FFH, HRER, BUARYE, skaE. 5T 08 I NUEE A5 50 b [ 2R AR A M B 2= )00 A ZE282431, 2012, 32(8) @ 2320-2330.

[19] EZAE, AFF, SHE K EBRGADMSS LN 5IHFE TSR ST, AB%4R, 2006, 26(6) : 2001-2010.

[20] fige, Ffh, BHRE, FHOCEL. PR A SR GRS SIRERY I 2B Ak 5r . BRI, 2012, 57(9) : 720-731.

[21]  XUEEAR, SRVEAL, TRMG. K=MK R R 2 B A S R GRS MBI Z . £, 2014, 34(12) : 3311-3319.

[22] ChenJ Y, Pan D L, Mao Z H, Chen N H, Zhao J H, Liu M L. Land-cover reconstruction and change analysis using multisource remotely sensed
imageries in Zhoushan islands since 1970. Journal of Coastal Research, 2014, 30(2) . 272-282.

(23] FE#, BEA, &P, XMW, HUEMEE ARESREMFSMESEITAL. TR, 2012, 34(3) : 572-580.

[24] . S LA 5500 R B S S RE@FETH [ D). L. ARIMRKRY:, 2013.

[25] BARGR, WA R AT REMS M EAG . BIS SR TR, dbat. BT R, 2006.

http ; //www.ecologica.cn



